The technology evolution, with new types of sensors such as acoustic Doppler current profiler (ADCP), multibeam sonars, light detection and ranging (LIDAR) and pushbroom cameras, has deeply modified the quality and the quantity of data available on hydro-environments. The hydroinformatics systems now have the possibility to investigate the details of the physical hydrodynamic process as well as the complexity of the geometry of the continental and marine environments. This new situation represents a unique situation where all hydroinformatics approaches (data driven and physically based) can be associated and combined. We provide a general overview of the different new emerging technologies and explore the added value provided by the new datasets. The presentation covers the data acquisition processes for velocity of currents and river flows. Doppler technology is presented and illustrated through an example located in Monaco. The numerous datasets demonstrate clearly the ability of the technology to highlight the complexity of the physical processes and to revisit the assumptions made in the different modelling systems. The availability of data allows the combination of data driven models in order to generate boundary conditions for physically based tools. The second part of the paper discusses high-resolution digital elevation models (DEMs) for bathymetry and topography representation. Geometry representation is a key issue in distributed models. Advances in the form of multibeam sonar and pushbroom cameras allow an improved modelling process.
INTRODUCTION
November/December 2006 in order to obtain an accurate view of the currents along the coast during both summer and winter conditions. The measurement periods of the two campaigns were: 7 July -7 August at 00:00 and 16
November -17 December at 21:00.
The locations of the various ADCPs were selected in order to provide an optimal picture of the complex current patterns generated by the regional circulation and the coastal bathymetry due to morphology, reclaimed land and harbour equipment.
The measurements (velocity in m s
21 and direction in degrees) were carried out at each station with a time-step of 10 minutes. Each defined cell had a size of 1 -2 m from bottom to surface, depending on the available resolution of each sensor.
According to the previous measurements taken in the area and the different analyses conducted by Alberola (1994) and LHF (1995) , the Monaco coastal current is very complex The records demonstrate that this structure was measured for several days despite daily changing wind conditions;
only the surface layer is affected by winds during night and day. The current structure is modified during the first period around 18th of July. The direction of the deep current is then N/NE with a reduced intensity. After several days, the initial current pattern with the two layers resurfaced.
The measurements clearly demonstrate that the assumption that the general circulation is based on the Liguro-Provenç al current is not fully validated during the summer period or for all of the Monaco area. The bathymetry and the coastal morphology induce forcing conditions which are predominant.
During the second campaign in November/December 2006, the current pattern appears less complex than that of the summer season. The direction is established vertically even for the deepest stations and is oriented NE (Figure 3) .
The current appears homogenous and is parallel to the coast with a higher intensity than during the summer period. This structure remained for several days and changed only for a few days to a completely opposite direction (SW) and a similar intensity. This event is induced by a strong wind period which was capable of modifying the current pattern. The measurements demonstrate again that the expected current pattern (Liguro-Provenç al from east to west) was not found. At the scale of the Monaco coastline and for low and medium depths, the bathymetry and local weather conditions play a higher role than the general circulation of the Mediterranean Sea.
The strategy of placing a high-density ADCP coverage 
MODELLING PROCEDURES
In Monaco, the availability of data offers the possibility to use the 3D hydrodynamic tool in order to obtain the most accurate view of the current patterns. However, the use of such modelling systems requires boundary conditions.
As the measurement period with a high number of ADCPs only one measurement cell. The velocity measured at the cell is taken as the index velocity. The calibration is realized through a rating which establishes the relationship between channel mean velocity and index-velocity (Morlock et al. 2002) . This approach represents a first significant improvement in the measurement but the remaining constraint of calibration contributes to reduce its operability.
DOPPLER TECHNOLOGY AND RIVER FLOW MEASUREMENTS
In most of the applications, the ADFM is a bottommounting, up-looking system. The device measures velocity profiles at two lines: 10 and 20 degrees from the vertical. The velocity distribution in the whole channel cross-section is obtained by a regression model using the velocity data.
The flow rate, as in the traditional gauging methods, is calculated from the integration of the cross-section velocity distribution (Metcalf & Edelhauser 1997) . The device does not require calibration. However, the ADFM covers only a limited portion of the cross-section area. The application of such a device is limited to channels with small width-todepth ratios. 
MODEL ACCURACY
Representing the marine environment
The need for accurate representation of the bathymetry is now well established for all 2D and 3D modelling systems used to represent the marine environment. All the hydrodynamic models have to utilize the most accurate Because of its ability to produce highly accurate depth measurements over a wide swath, multibeam sonar is most often used for bathymetric surveying (Guan & Flood 2004) . Recently, the backscatter intensity of the acoustic return has been used to derive bottom characteristics from multibeam data that can be used for habitat mapping.
The following data (provided by Copetech) were acquired using a multibeam sonar EM 3002 Kongsberg.
The sonar data are used to generate a DEM with a grid size of 2 m to represent the morphological details of the sea bed (Figures 7 -9 ).
Representing the urban environment
The most challenging issue for the continental environment The challenge is clearly to integrate the different data sources (standard topographical data, specific data surveys, urban databases, etc.) to produce a more efficient DEM.
The need for a standardized procedure is clear (Gourbesville et al. 2004 ).
The specific topography of the urban environment requires a new approach to automated stereoscopy, based on multi-view stereo matching with small bases in order to deal with occlusions. The robustness of this new process relies on the redundancy of the stereoscopic measurements.
A side effect is the huge amount of data required to achieve this redundancy. Handling such a large amount of data can be cost effective if the whole process is highly automated.
Unfortunately, processing hundreds of aerial photos cannot be automated. The analogical nature of the raw information has to be converted to a digital form with some loss of information and a risk of error.
Using a digital pushbroom camera greatly enhances the efficiency of a photogrammetric processing chain, providing a continuous flow of digital data acquired along the best incident plane. With two or more charged couple devices (CCDs) lines in the same focal plate, stereoscopic images can be acquired quasi-simultaneously with an optimal stereo angle configuration along the track. While 80% overlap is needed to obtain a good stereo angle with a traditional 150 mm camera in dense urban area, a three-line pushbroom camera does the job with much less data.
A three-line pushbroom (Figure 10 ) can be seen as a frame camera with only the most useful pixels turned on.
The active area of the focal plate is arranged along three However, this quality is achieved only when any artefact disturbs the environment and the interpolation process. To obtain a useful environment for the hydrodynamic modelling procedure, the DEM must be 'cleaned' in order to have regular surfaces for the streets, buildings and footpaths (Figures 17 and 18 ).
CONCLUSION AND PERSPECTIVE
The The need for these developments are clearly expressed by the practitioners who have to face a growing number of problems in the sustainable management of the hydroenvironments. At the same time, it is important to highlight the intensity of the adaptation effort requested and the limited ability of the engineering community to enter this dynamic (Cunge 2008) . The adaptation of a data-rich environment requires us to examine the calibration procedure and to move towards a new paradigm based on instantiation, validation and exploitation runs (Cunge 2003) . The availability of data will allow the development of this new approach and could enhance the performance of numerical models.
